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(54) Subtitling method for a video picture 

(57) The invention relates to a subtitling method for 
a video picture. The subtitles are transmitted to a 
receiver via a teletext channel. The teletext channel sig- 
nal or another data channel of the transmission includes 
information about the language(s) of the audio channel 
and the subtitle languages transmitted via the teletext 
channel. According to the invention, a receiver is pro- 
vided with a specification table, and after a specification 



the subtitle display and language selection are per- 
formed automatically according to that table. Advanta- 
geously, a user determines on the basis of the 
specification table the order in which the subtitle display 
and language selection are carried out automatically 
after the specification. The specification table is prefera- 
bly created in the form of a text page. 
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Description 

The invention relates to a video picture subtitling 
method according to the preamble of claim 1. 

Programs in foreign languages are usually shown s 
with subtitles in connection with a video picture, such as 
a television picture, for example. Subtitles added to a 
video signal usually mean that only one subtitle lan- 
guage is used. A program in a foreign language can be 
subtitled using a teletext channel, but usually the subti- 10 
ties in that case are in the same language than what is 
the primary language of the audio channel. When the 
language of the audio channel of the transmission is the 
same as that of the teletext channel, the subtitles are 
intended primarily for viewers with impaired hearing. 15 
Some satellite TV channels transmit subtitles in differ- 
ent languages under separate teletext page numbers 
and the selection is performed in the reception by 
choosing the desired subtitle page number. 

A data signal related to the D2MAC television 20 
standard contains tabular information in hexadecimal 
codes about the transmission languages of the audio 
channel and the subtitle languages. Furthermore, the 
transmission signal according to the D2MAC standard 
facilitates up to four simultaneous monophonic sounds, 25 
and in subtitling through the teletext channel there may 
be dozens of subtitle languages. The audio channels of 
the NICAM and A2 stereo systems widely used in tele- 
vision transmissions today can both be used to transmit 
two monophonic transmissions in different languages. 30 
These audio channel arrangements can be applied to 
signals according to the PAL, PALplus and SECAM 
standards. For the new digital DVB television signal, the 
identification codes of the audio channel transmission 
languages and the list of subtitle languages can be 35 
added in the data channel or preferably in the text chan- 
nel because in a conversion by a transcoder (say, to a 
PAL signal) the information remains unchanged. At the 
same time, receivers are compatible as far as signal 
processing is concerned using simpler decoding ctr- 40 
cults. 

The PALplus and D2MAC standards allow a wide 
screen television transmission format with an aspect 
ratio of 16:9 (width-to-height ratio). A received picture in 
a normal TV set screen with an aspect ratio of 4:3 is 45 
then vertically short, leaving a black area at the top and 
bottom edges of the picture. Then the preferred position 
for subtitles added in the picture is the base of the pic- 
ture, where they do not obscure the wide screen picture. 
If the subtitles are added to a video signal as described so 
above, they will not be displayed on a 16:9 screen since 
the zoomed wide screen picture covers the whole area 
of the wide screen. The best way to bring back the sub- 
titles on the screen is to transmit them parallel via a tele- 
text channel. 55 

A problem with current TV picture, or video picture 
in general, subtitling systems based on teletext is that 
the text selection, if it is possible, has to be performed at 
the receiver every time viewing of a program is com- 



menced. Another problem is that current subtitling sys- 
tems are not optimally suited for wide screen 
transmission formats, such as video signal transmission 
systems according to the PALplus or D2MAC standards, 
because subtitles added in the active area of the video 
needlessly obscure the picture. 

An object of the invention is to provide a subtitling 
method for a video picture avoiding the disadvantages 
mentioned above. Another object of the invention is to 
introduce a new video picture subtitling method which 
has versatile selection options and which can be used in 
particular to complement subtitling methods related to 
video signal transmission systems according to the 
PALplus and D2MAC standards in order to meet the 
needs of a multi-language program supply especially 
via satellites and cable systems. 

The method according to the invention is character- 
ized by what is expressed in the characterizing part of 
claim 1. 

In the video picture subtitling method according to 
the invention, subtitles are transmitted parallel to a 
receiver via a teletext channel, and the signal of the tele- 
text channel includes information about the language(s) 
of the audio channel and about the subtitle languages 
transmitted via the teletext channel. According to the 
invention, a receiver is provided with a specification 
table, and after a specification the subtitle display and 
language selection are performed automatically accord- 
ing to that table. 

In a preferred embodiment of the invention the 
specification table constitutes a text page. Advanta- 
geously, it is defined in a uniform manner in all teletext 
channel signals. Then there is the advantage that the 
specification table and further on the basis of the speci- 
fication table the information about the use of subtitles 
and the language of the subtitles are found quickly and 
automatically in the receiver. Reception by equipment 
without these automatic features can also benefit from 
the subtitle and language list (= specification table). 

In another preferred embodiment of the invention, 
the specification table is defined in the signal by a pre- 
determined page number. 

In another embodiment according to the invention 
the specification table is included in the signal and an 
identifier code is added to it so that it will be immediately 
identified upon reception. This has the advantage that 
with the identifier code the specification table can be 
found from among different subtitle pages if e.g. a pre- 
determined page number has not been used in the sig- 
nal for the specification table. A receiver is provided with 
a suitable search algorithm to find the specification table 
in the text channel signal. The search algorithm is 
adapted to the control processor software, and e.g. the 
WSS signal according to the PALplus standard can indi- 
cate the existence of the text page containing the spec- 
ification table with one bit and start, when necessary, 
the search algorithm directly when required by the sig- 
nal. The same information (as in the WSS) is also 
defined in new digital standards. (The WSS bits [2] 
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define, among other things, the picture format and loca- 
tion, e.g. 1 6:9 picture format and the picture in the upper 
part in a 4:3 screen.) 

In a preferred embodiment of the invention, the 
specification table is identified upon reception on the s 
basis of the information in it. This has the advantage 
that in order to find and use the specification table, no 
information is required about the text page on which the 
specification table is located. 

In a preferred embodiment of the invention, the 10 
specification table includes the audio channel and sub- 
title language transmission data, their identifier codes (= 
language codes) and plain-language information, such 
as information about additional subtitle pages read into 
the specification table from the data file included in the 15 
teletext channel signal. Now, the receiver has a suitable 
algorithm to identify the structure of the signal, whereby 
it can find out information related to the audio channel 
and subtitles and thus automatically generate a specifi- 
cation table for a person viewing the program of a par- 20 
ticular channel. 

Advantages of the video picture subtitling method 
according to the invention are as follows. Subtitles are 
included automatically in the desired language or in the 
language that has the next-highest priority, as defined 25 
by permanent default settings of the TV receiver. If 
required, the subtitles are always automatically included 
in the language of the audio channel, which is especially 
advantageous to viewers with impaired hearing. The 
subtitles can be left out automatically when the viewer's 30 
language specification in the specification table does 
not require subtitles. Subtitles can also be selected 
directly by bypassing the automatic feature in subtitle 
selection. Recordings with video cassette recorders are 
automatically provided with the best possible subtitles; 35 
in other words, the subtitles according to the same 
selection algorithm as with the TV operation are added 
to the video signal recorded. The subtitling method also 
enables automatic language selection for the audio 
channel. The video picture subtitling method according 40 
to the invention can adaptively complement subtitling 
methods according to, say, the PALplus and D2MAC 
standards to meet the requirements of multi-language 
program supply especially via satellites and cable sys- 
tems. 45 

The subtitling method can also be applied to the 
viewing of video recordings, wherein the subtitles are in 
data format (e.g. according to system [6]). 

The invention is described with reference to the 
accompanying drawings, where 50 

Fig. 1 shows a text page containing a specification 
table; 

Fig. 2 shows an example of a specification table 

displayed on a TV screen; 55 

Fig. 3 shows in block diagram format a video pic- 
ture subtitling method adapted to a receiver; 

Fig. 4 is an illustration of a subtitle selection algo- 
rithm related to the subtitling method, 



wherein Fig. 4a illustrates the saving of a pri- 
ority list drawn up by the user, Fig. 4b the 
beginning of the selection algorithm, Fig. 4c 
the continuation of the selection algorithm 
and Fig. 4d the end of the selection algo- 
rithm. 

Let a TV transmission signal contain information 
about the transmission language of the audio channel 
and the subtitle languages. The TV transmission can 
comply with the D2MAC standard, for example. Then, 
the language definition described in the data contents of 
the D2MAC standard is added to the TV transmission 
signal combined with the hide-attributes described in 
the teletext standard and, correspondingly, the text area 
is transmitted visible. 

In a receiver, the language definitions are extracted 
from the TV transmission signal according to the 
D2MAC standard after the following successive extrac- 
tion steps: (1) the video signal proper (luminance and 
chrominance signals) and the data signal are extracted 
from the TV transmission signal in a demultiplexer; (2) 
the data signal is fed to a data signal extracting device 
which outputs audio data (digital audio signal) and other 
data signals; (3) the so-called service data signal and 
other data signals are extracted from the other data sig- 
nals and (4) the language data, i.e. the language defini- 
tions, are extracted from the service data signal. The 
language data is extracted from transmission signals 
according to other TV standards in a corresponding 
fashion. 

The specification table is adapted to the primary 
teletext page the contents of which are described below. 
It is defined on the basis of the language data, i.e. the 
language definitions according to the TV standard in 
question. The specification table includes a header row 
which displays the program channel information, for 
example. The subtitle language options are included in 
the specification table and a primary language is speci- 
fied for the subtitles which usually is the "home" lan- 
guage of the transmission. The subtitles are displayed 
on two text rows or in a special case on one or three text 
rows. Trie hidden text in the specification table can be 
viewed by pushing a special REVEAL button. The hid- 
den text contains the following information: 

- home language (H) of the transmission in plain lan- 
guage: 

current language A of the audio channels and an 
alternative language B (if used) in plain language 
(one specification per row), wherein language A 
usually is the home language of the transmission; 

- name of the spatial sound system S used. e.g. D = 
Dolby (TM); 

- subtitle page numbers 333, 334, 335, which there 
may be more than the primary page, followed by the 
name of the page in plain language (one specifica- 
tion per row). 
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The specification table further includes information 
which remains "invisible" in all situations, namely, a hex- 
adecimal or corresponding language code for the lan- 
guages available. The language code can be a hidden 
text at the beginning or the end of a row. The language 
code is separated so that it can be read by a receiver 
processor and so that the audio channel language 
codes related to sound and page-specific teletext lan- 
guage codes can be extracted e.g. on the basis of a 
page number or some other sign included in them. The 
language code is repeated three times, for example, so 
that improved interference protection can be imple- 
mented for the automatic language selection functions 
in the reception. The page number or other characteris- 
tic of the teletext page in question can also be repeated 
in front of the language code. To ensure that the subti- 
tling mode selection is sustained, it is possible to moni- 
tor the contents of consecutive teletext transmission 
packets, thus creating additional security. Alternatively, 
a known error correction code can be used in the trans- 
mission. Then the error correction code must not con- 
flict with the standard text and control character 
identification performed in the teletext decoder 

In connection with the specification table it is also 
possible to send identification data e.g. on a row of its 
own. The identification data then includes information 
about the primary teletext page (page number) and an 
identification code. This makes it possible to fetch the 
primary teletext page when the page number is different 
from the standard. At the same time the identification 
code ensures that the contents of the selected page are 
correct. 

In connection with the specification table it is also 
possible to send the name of the font used in the subti- 
tles and the possible font code to which the receiving 
end can react. 

A TV receiver or a corresponding signal processing 
device includes a memory register into which the spe- 
cial information of the primary teletext page obtained via 
the teletext channel is stored. A TV receiver further 
includes a preprogrammed specification table stored in 
memory. The table includes the viewer's subtitle lan- 
guage choices. The specification table may also be 
combined to the language selection arrangement in the 
menu control of the user interface of a TV set or a video 
cassette recorder. The user interface is used to control 
and adjust the TV set (or the video recorder); e.g. to 
change channels, adjust sound volume, choose a tele- 
text page number etc. A menu language desired by the 
user is selected from a menu for the screen displays of 
the user interface. Marking in the specification table is 
implemented through cursor control, for example. 

The specification table contains e.g. the following 
marking codes for audio channel control and teletext 
channel control. The primary language is marked with 
codes 1\ 2\ 3* etc., up to 7\ for example. A low code 
number has higher priority than a high code number. 
Two identical code marks in the specification table 
mean the same priority, in which case the language that 



appears first on the list is selected. A language that 
does not require subtitles is marked with code 0'. When 
this is replaced by code 1\ permanent subtitles are 
available through the teletext channel for the home lan- 

5 guage. If there are several codes 0', the language code 
corresponding to the menu choice for the screen dis- 
plays of the receiver's user interface has the priority, 
otherwise the next one on the list that has code 0' is 
selected. Otherwise, code "empty" requires subtitles 

w ("empty" can be implemented with push button 9, for 
example). The factory default of the receiver can be 
code "empty" for all, i.e. the table in Fig. 2 contains only 
code marks "empty", but the menu language choice for 
the screen display user interface sets the code of that 

is language to 0'. This is one example of how to implement 
the basic rules for the automatic selection of language. 

The basic automatic selection ceases to function 
when a selection is made in the specification table. Cor- 
respondingly, the basic automatic selection is restored 

20 when the character sequence corresponding to the 
basic automatic function is returned with a suitable 
menu choice, for example. A receiver which does not 
have a programmed selection table can interpret that a 
text display mode is required when the codes of the 

25 home language H and the current language A are differ- 
ent. Code 8' can be used for special purposes, such as 
automatic use of the Audetel system [5]. Automatic 
selection can be overridden with manual selection. This 
selection can be valid for the duration of the viewing, for 

30 example. Audio channel language selection can be car- 
ried out automatically with the same criteria. 

Fig. 1 shows an example of a teletext specification 
table and especially of a primary subtitle page. Similarly, 
Fig. 2 shows an example of a specification table for a TV 

35 receiver. 

Fig. 3 shows an embodiment with means arranged 
in connection with a TV receiver for implementing the 
video picture subtitling method according to the inven- 
tion. The means for implementing the subtitling method 

40 include a control processor 1 , a first memory register R 
and a second memory register D. In addition, the 
arrangement includes a teletext decoder 2, display con- 
troller 3 and a remote controller 4 to control the control 
processor 1. A non-volatile memory register R, such as 

45 an EEPROM memory unit, is created in connection with 
the preprogramming of the TV receiver by means of the 
control processor so that the contents of the register 
correspond to the attributes in Fig. 2, for example. Fig. 2 
shows three groups of six languages per group, and 

so these languages can be chosen as subtitle languages. 
In addition, there are language codes from zero to 
seven (plus "empty") in front of the languages for lan- 
guage selection by means of the codes. When the TV 
receiver is in operation, the control processor 1 controls 

55 the teletext decoder 2 and uses the various identifiers 
(such as the page number and text page identification 
code "PTP") to search for the specification table of that 
particular program channel, like the primary subtitle 
page (Fig. 1) and stores its identifiers into a second 
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memory register D. The primary subtitle page corre- 
sponds in this case to the attributes in Fig. 1 . The tables 
corresponding to Figs. 1 and 2 are compared by means 
of a process in the control processor 1 and a subtitle 
display is created on the receiver's screen by means of 5 
the teletext coder 2 and display controller 3. Subtitle 
selection programming can be performed always when 
required by means of the remote controller 4. The pro- 
grammed subtitle selection can be overridden during 
operation. ro 

The block diagrams in Figs. 4a to 4d illustrate the 
operation of the control processor 1 to realize the subti- 
tle language selection. Fig. 4a shows the saving of the 
language priority list defined by the user. First, the lan- 
guages and their priorities are read into the memory of 15 
the processor 1 and stored in memory register D. Figs. 
4b to 4d show the selection algorithm, or how the user 
selects the desired subtitles to appear on the screen on 
a certain program channel. At the beginning in Fig. 4b it 
is checked whether subtitles are included in the TV pro- 20 
gram signal If they are, the user can actively select the 
subtitle language. If the user does not use this option, 
the process moves on to the diagram shown in Fig. 4c. 
If the TV set contains a special decoder, such as Aude- 
tel [5], the special decoder selection is checked next. If 25 
that is not active, it is checked whether subtitles are dis- 
abled with code 0'. If subtitles are not disabled, it is 
checked whether audio is desired. If subtitles are 
required, the process moves on to the block diagram 
shown in Fig. 4d. The priority code of the first language 30 
is fetched. Then it is checked whether the transmission 
code is identical with the priority list code. If so, subtitles 
are displayed. If the transmission code is not identical to 
the priority list code, the next code is fetched from the 
priority list. And so on, until all priority list codes have 35 
been fetched and checked. Subtitles are then displayed. 

Above, the invention was described mainly with ref- 
erence to one preferred embodiment, but it is obvious 
that the invention can be modified in many ways within 
the scope of the inventive idea defined by the claims set 40 
forth below. 

The standards mentioned above are: 

[1] PALplus; PALplus system description, revision 

2.0, June 1993. 45 

[2] PALplus WSS data; ETSDI draft prETS 
300294, November 1993. 

[3] D2MAC; Specification of the systems of the 
MAC/packet family EBU Tech. 3258-E, 
October 1986. so 

[4] Teletext; Teletext specification, EBU interim 
technical document SPB 493, Geneva 
December 1992. 

[5] Audetel project Newsletter, Septem- 

ber 1993, Published by the Royal ss 
National Institute for the Blind, 224 
Great Portland Street, London 
WIN6AA. 



[6] Recordable Data Format for VHS in 

the Vertical Blanking Interval. 
EACEM/TR internal paper March 4th 
1994. 

Claims 

1. A subtitling method for a video picture, wherein 
subtitles are transmitted parallel to a receiver via a 
teletext channel and wherein information about the 
audio channel language(s) and the subtitle lan- 
guages transmitted via the teletext channel is 
included in the teletext channel signal or in another 
data channel of the transmission, characterized in 
that a specification table is generated in the 
receiver and after a specification, the subtitles are 
displayed and the subtitle language is selected 
automatically on the basis of said table. 

2. The video picture subtitling method of claim 1, 
characterized in that the user specifies on the 
basis of the specification table the order in which 
the subtitle display and subtitle language selection 
are automatically performed after the specification. 

3. The video picture subtitling method of claim 1 or 2, 
characterized in that the specification table is gen- 
erated in the form of a text page. 

4. The video picture subtitling method of claim 1, 2 or 
3. characterized in that the specification table is 
generated in the form of a text page which is uni- 
formly defined in all text channel signals. 

5. The video picture subtitling method of claim 4, 
characterized in that the specification table is 
defined in the signal by a predetermined page 
number. 

6. The video picture subtitling method of any one of 
the preceding claims, characterized in that the 
specification table is included in a signal and an 
identification code is added to it so that it can be 
immediately identified in the teletext channel signal. 

7. The video picture subtitling method of any one of 
claims 1 to 5, characterized in that the specifica- 
tion table is included in a signal and it is identified 
upon reception by means of attributes included in it. 

8. The video picture subtitling method of any one of 
claims 1 to 5, characterized in that the specifica- 
tion table includes audio channel and subtitle lan- 
guage transmission data, language identification 
codes and plain-language information, such as 
information about additional subtitle pages and lan- 
guage codes, which are read into the specification 
table from a data file included in the transmitted sig- 
nal. 
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